Increased immune transcript levels are correlated with acute graft-versus-host disease and cytomegalovirus response after allogeneic stem cell transplantation.
Donor T cells are primarily responsible for graft-versus-host disease (GVHD). Three effector pathways have been described for T-cell cytotoxicity: granzyme B/perforin, Fas/Fas ligand (FasL), and secreted molecules such as tumor necrosis factor (TNF)-alpha. Therefore, this study evaluates the gene expression pattern in the peripheral blood of patients after allogeneic stem cell transplantation and correlates the results to acute GVHD. Real-time quantitative reverse transcriptase-polymerase chain reaction was used to quantify the gene expression of granzyme B, perforin, FasL, and TNF-alpha in peripheral blood from 53 patients. Samples were available from 27 of the 38 patients with acute GVHD diagnoses. Increased gene expression (>50%) during acute GVHD was detected in 23 of 27, 26 of 27, and 24 of 27 patients for granzyme B, perforin, and FasL, respectively. TNF-alpha showed a diffuse correlation. The median increases were as follows: granzyme B, 7.2x (1.6-183.2); perforin, 5.8x (1.6-254.9); and FasL, 8.5x (1.5-895.6). We also showed that all of the 10 patients with increasing levels of granzyme B, perforin, and FasL during steroid treatment demonstrated persistent or deteriorating GVHD. Patients with increasing transcription levels during cytomegalovirus (CMV) reactivation responded significantly better to therapy than those with declining levels. A total of 13 of 17 patients with increasing levels versus 0 of 11 patients with decreasing levels responded well to CMV treatment (P<0.01). Although not specific for acute GVHD, quantitative assessment of immune transcripts may be of value in diagnosing and monitoring acute GVHD. It may also serve as a guide for the clinician in detecting patients who respond poorly to CMV therapy.